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ABSTRACT

Background: Inferior alveolar nerve block (IANB) is frequently applied in mandibular dental procedures. Neurological 
complications develop very rarely due to IANB, and most of the complications are temporary. 

Case Presentation: We present a 79-year-old man with partial Horner’s syndrome, hyperlacrimation, aphonia, dysphagia, severe 
cough, and foreign body sensation in the throat after IANB. All symptoms disappeared 3 hours after local anesthetic injection. 

Conclusion: It was aimed to investigate the underlying pathophysiological causes of complications together with clinical and 
anatomical data. Neuronal blockade of the carotid plexus, nervus laryngeus superior and inferior can develop after IANB. In 
addition, it is critical to accurately determine the IANB injection site in obese and thick-short neck patients.
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Background
Inferior alveolar nerve block (IANB) is one of the most 
commonly used local anesthesia procedures in dentistry 
[1]. Similar to all local anesthesia procedures, local and sys-
temic complications could be seen in IANB. Complications 
such as allergic reaction, hematoma, intravascular injec-
tion, trismus, infection, edema, facial nerve paralysis, and 
vocal cord paralysis may develop due to IANB. In addition, 
complications related to ocular function such as transient 
blindness, diplopia, ophthalmoplegia, and Horner’s syn-
drome are rarely seen [2,3]. In recent publications, cases of 
hoarseness and dysphagia as extremely rare complications 
of IANB have been reported [4].

In this case report, aphonia, dysphagia, foreign body 
sensation in the throat, conjunctival hyperemia, hyperlac-
rimation, mild ptosis, and enophthalmos developed in the 
patient after left IANB, and it was found that the tongue 
deviated to the block side in the neurological examination. 
The aim was to discuss the developmental pathophysiol-
ogy of these rare complications with a literature review.

Case Presentation
Informed consent was obtained from the patient about 
this case report. A 79 years-old male patient applied to the 
clinic for the extraction of number #37. The patient had 
obesity (BMI: 32.03) and his neck was thick and short. 

He had hypertension and coronary artery disease in his 
medical history. The patient had no allergies. A total of 2 
ml of 4% articaine hydrochloride + 1/100,000 epinephrine 
hydrochloride solution (Ultracain D-S, Sanofi, Turkey) 
was applied to the patient by a fifth-grade dental student 
under the supervision of a resident of the oral and maxil-
lofacial surgery, and the dental extraction procedure was 
initiated. 

Approximately 20 minutes after the local anesthetic 
injection, the procedure was interrupted due to the severe 
cough. After the cough regressed, voice loss (aphonia) 
was observed in the patient, but there was no dyspnea. 
The patient also complained of feeling a foreign body in 
his throat. It was observed that the patient could not swal-
low the secretions and liquids in his mouth, and a strong 
cough reflex developed due to aspiration into the larynx 
during swallowing. Emergency equipment was prepared 
to manage airway patency for the development of dysp-
nea and apnea secondary to hematoma or neuromuscular 
paralysis. The patient was monitored and vital signs were 
within normal limits.

In the neurological examination of the patient, it was 
observed that the tongue deviated from the midline to 
the left. The pharyngeal arch was symmetrical on the 
right and left sides. There was no foreign body in the 
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pharyngeal examination of the patient and there was no 
missing tooth fragment, so it was considered that the for-
eign body sensation occurred secondary to a neurological 
block. In addition, the patient had significant hyperlacri-
mation, conjunctival hyperemia, mild ptosis, and enoph-
thalmos only in the left eye, the pupils were isochoric, 
and the pupillary light reflex was bilaterally positive. The 
symptoms regressed in correlation with the regression of 
the block during two hours and completely disappeared at 
the 3rd hour (Figure 1). During this period, vital parame-
ters remained stable.

Discussion
Various local or systemic complications could be seen 
after IANB. Complications include allergic reaction, 
local anesthetic systemic toxicity, intravascular injection, 
hematoma, neuropathy, block of the facial nerve and its 
branches, and needle breakage. Intravascular injection 
and hematoma development can occur secondary to vas-
cular damage in the pterygoid plexus. In addition, in very 

rare cases, Horner’s syndrome, ptosis, 4th, and 6th cranial 
nerve palsy, skin necrosis, visual field loss, blurred vision, 
and diplopia have been reported [2,3].

In Horner’s syndrome, flushing, ptosis, miosis, enoph-
thalmos, and conjunctival hyperemia are observed [5]. 
The presence of several of the symptoms of Horner’s 
syndrome is defined as partial Horner’s syndrome [5]. 
Rare cases of Horner’s syndrome after IANB have been 
reported [2,3,6,7]. In a case report, it was considered that 
Horner’s syndrome developed due to stellate ganglion 
blockade with local anesthetic spread into the lateral 
pharyngeal spaces, and it was observed that hoarseness 
and dyspnea were also accompanied [7]. In other case 
reports, Horner’s syndrome was thought to develop due 
to ganglion ciliare block or internal carotid plexus block 
[3,6]. Since the symptoms in our case did not include all 
the symptoms of Horner’s syndrome, it was considered 
as partial Horner’s syndrome and it was thought that the 
carotid plexus was affected due to increased lacrimation. 
Due to obesity and the presence of a short-thick neck 
structure in the patient, it was thought that the fifth-grade 
dental student may have injected the local anesthetic solu-
tion back forward from the targeted injection site. In addi-
tion, it was considered that the local anesthetic agent may 
have reached the carotid plexus and associated neurologi-
cal structures with undesired posterior and inferior spread 
secondary to a possible anatomical variation.

The carotid plexus originates from the superior cer-
vical ganglion. One of its branches originating from the 
superior pole of the superior cervical ganglion is the exter-
nal carotid plexus. The external carotid plexus surrounds 
the external carotid artery and its branches and contains 
postganglionic sympathetic fibers. While traveling along 
the maxillary artery, some filaments make a course with 
the inferior alveolar artery [5,8] (Figure 2).

Many different anatomical variations have been 
described in the course of the carotid plexus. As an anatom-
ical variation, it has been reported that the branch leading 
to the superior laryngeal nerve (SLN) travels around the 
lingual artery and goes to the superior thyroidal artery as a 
separate branch [8]. In addition, different studies showed 
that the cutaneous branch of the external carotid plexus 
connects with the glossopharyngeal nerve along with the 
vagus nerve branches [9,10]. In another study conducted 
on animals, it was shown that the external carotid plexus 
originates from two nerve branches, and one of these 
branches travels in front of the external pharynx and even-
tually joins the external carotid plexus [11]. In the recent 
case, it was evaluated that the local anesthetic effect may 
have progressed into the carotid sheath and reached the 
carotid plexus through similar anatomical variations.

The external and internal carotid plexus provide sym-
pathetic innervation to the pterygopalatine fossa. Neuronal 
conduction disorder in the cervical sympathetic trunk due 
to any reason causes Horner’s syndrome. The external 

Figure 1. Timeline.



Erkan et al. EJMCR. 2022;6(8):139-143.

141

carotid plexus is in close relationship with the sympa-
thetic trunk, and it has been reported that partial Horner’s 
syndrome could occur in case of mechanical tension or 
conduction disorder involving the external carotid plexus 
[5]. Similarly, schwannoma tumors typically originate 
from the internal carotid plexus and are extremely rare. 
It has been reported in the literature that partial Horner’s 
syndrome developed after the removal of the tumor [12]. 
Another pathology that has been shown to develop due to 
carotid plexus dysfunction is cluster headache. In cluster 
headache, increased ocular lacrimation and conjunctival 
hyperemia develop due to autonomic dysfunction in the 
internal carotid plexus [13]. It was considered that par-
tial ptosis, enophthalmos, and conjunctival hyperemia 
developed secondary to carotid plexus dysfunction in our 
patient, and these were defined as partial Horner’s syn-
drome. Hyperlacrimation is thought to develop due to 
internal carotid plexus dysfunction, similar to the patho-
genesis of cluster headache.

After unilateral paralysis of the internal branch of the 
SLN, dysphagia and foreign body sensation in the throat 

may develop, resulting in the aspiration of oral contents 
[14]. It was evaluated that the reason for the foreign body 
sensation in the throat, dysphagia, and coughing with the 
aspiration of fluid and secretions during swallowing in our 
patient was SLN paralysis. A branch of the superior cervi-
cal ganglion anastomose with the SLN forms the superior 
thyroideal plexus [5]. One of the anatomical variations is 
the branch going to the SLN around the lingual artery [8]. 
Due to the presence of such a variation in our patient, it 
was thought that the branch leading to the SLN might have 
been affected as a result of the infiltration at the injection 
site. It was considered that carotid plexus dysfunction 
may have potentiated the SLN block. Dysphagia is also 
seen with glossopharyngeal nerve paralysis. However, 
because of the preserved bilateral pharyngeal arch sym-
metry in the recent case, glossopharyngeal nerve paralysis 
was excluded.

In a case report, left deviation of the tongue and hoarse-
ness were reported with hypoglossal nerve and inferior 
laryngeal nerve paralysis after IANB [15]. Similarly, 
in our case, deviation of the tongue to the left and 

Figure 2. IANB injection site-associated nerves and carotid plexus.
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development of aphonia indicate hypoglossal nerve and 
inferior laryngeal nerve paralysis. It was thought that the 
local anesthetic agent spread in the posterior region of the 
pharyngeal arch and blocks the hypoglossal nerve.

Partial Horner’s syndrome, dysphagia, aphonia, and 
hyperlacrimation have not been reported after IANB in 
the literature, however, it should be considered that these 
complications may develop as a result of the carotidal 
region being affected after the block. In the recent case, all 
complications disappeared in correlation with the regres-
sion of the block effect. 

The limitation of our report was that neurological 
symptoms and signs could not be photographed due to the 
patient’s agitation. After the symptoms disappeared com-
pletely, the patient calmed down and informed consent 
was obtained. 

Conclusion 
It was thought that there may be a relationship between 
the development of complications and obesity, a short 
thick neck structure, but comprehensive clinical studies 
are needed to reveal a concrete relationship. In patients 
with obesity and thick-short necks, the precise injection 
site for IANB should be determined more carefully. If the 
practitioner is a student or inexperienced, the procedure 
should be followed more closely, and the practitioner 
should be informed before the procedure against the risk 
of complications.
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Summary of the case

1 Patient (gender, age) Male, 79-year-old

2
Final diagnosis

When the clinical symptoms were evaluated together after IANB, it was considered that neuronal 
blockade developed in the carotid plexus, nervus laryngeus superior and inferior. 

3
Symptoms

Partial Horner’s syndrome, hyperlacrimation, aphonia, dysphagia, severe cough, and foreign body 
sensation in the throat.

4 Medications (Generic)
The patient was monitored, and vital parameters were within normal limits. Therefore, the patient 
was monitored without any medication until the symptoms disappeared.

5 Clinical procedure Application of inferior alveolar nerve block prior to the extraction of number #37

6 Specialty Maxillofacial surgery, anesthesiology
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